Extended Material and Methods
2 Tomato/M. hapla transcript library preparation: Tomato seeds (Heinz 1706, UC Davis) were germinated in artificial potting medium for 2 weeks at 30˚C (12 hours day/12 hours night) and transplanted into sterile white river sand in 16oz styrofoam cups after true leaves emerged. Two weeks after transplanting into separate pots, 8 seedlings were inoculated with 2800 freshly hatched M. hapla VW9 J2, and 8 seedlings with LM J2. Plants were maintained at 30˚C (12 hours day/12 hours night). Throughout the experiment the plants were watered with alternating 0.5 x Hoagland's Solution and water every other day.
Three weeks post-inoculation, roots were gently removed from pots and sand removed by washing. Small portions of root (several mm) containing RKN-induced galls were resected by hand and flash frozen. Tissue samples were submitted to the North Carolina State Genomic Sciences Laboratory (Raleigh, NC, USA) for Illumina RNA library construction and sequencing. Total RNA was extracted using an RNeasy mini total RNA isolation kit and manufacturer's protocol (Qiagen, Valencia, CA). Prior to library construction, RNA integrity, purity, and concentration were assessed using an Agilent 2100 Bioanalyzer with an RNA 6000 Nano Chip (Agilent Technologies, USA).
Purification of messenger RNA (mRNA) was performed using oligo-dT beads provided in the NEBNExt Poly(A) mRNA Magnetic Isolation Module (New England Biolabs, USA).
Complementary DNA (cDNA) libraries for Illumina sequencing were constructed using the NEBNext Ultra Directional RNA Library Prep Kit (NEB) and NEBNext Mulitplex Oligos for Illumina (NEB) using the manufacturer-specified protocol. Briefly, the mRNA was chemically fragmented and primed with random oligos for first strand cDNA synthesis. Second strand cDNA synthesis was then carried out with dUTPs to preserve strand orientation information. The doublestranded cDNA was then purified, end repaired and polyadenylated for adaptor ligation. Following ligation, the samples were size-selected based on a final library size (adapters included) of 250-400 nt using sequential AMPure XP bead isolation (Beckman Coulter, USA). Library enrichment was performed and specific indexes for each sample were added during the protocol-specified PCR amplification. The amplified library fragments were purified and checked for quality and final 3 concentration using an Agilent 2200 TapeStation with D1000 Screentape (Agilent Technologies, USA). The final quantified libraries were pooled in equimolar amounts for sequencing on two lanes of an Illumina HiSeq 2500 DNA sequencer, utilizing 125 nt single end sequencing with a HiSeq Reagent Kit v4 (Illumina, USA). Flow cell cluster generation for the HiSeq2500 was performed using an automated cBot system (Illumina, USA). The software package Real Time Analysis (RTA), version 1.18.64, was used to generate raw bcl, or base call files, which were then de-multiplexed by sample into fastq files for data submission using bcl2fastq2 software version v2.16.0.
Medicago/M. hapla RNA-Seq data processing: Reference-guided assembly for RNA-Seq reads derived from M. hapla-infected Medicago root tissue was carried out using the spliced aligner TopHat2 (Trapnell et al. 2009; Kim et al. 2013) . Medicago genome sequence release version Mt4.0 (Tang et al. 2014 ) and the Freeze_3 genome sequence assembly M. hapla (Opperman et al. 2008) were used as reference genomes. These files were concatenated and the combined file served as the full reference genome sequence for the alignments. Only reads that mapped unambiguously to the M. hapla or the Medicago genome were used for subsequent analyses.
The M. hapla reference genome (Opperman et al. 2008 ) was generated using the VW9 inbred line. This was one of the parental lines of the mapping population used in this study. To reduce bias in aligning reads derived from the other parental line, LM, an augmented reference genome was created. First, reads that aligned uniquely to the M. hapla genome were used to identify SNP markers (see below). Once polymorphic sites were located and alleles derived from the LM parental line identified, an auxiliary M. hapla reference file was created using the original VW9 genome sequence as a template. In this auxiliary file, the VW9 alleles at the appropriate nucleotide positions were replaced with the respective LM alleles. Nucleotides (nt) within 100 positions on either side of the polymorphic site were maintained. To avoid unnecessary computation, nucleotides further than 100nt away from polymorphic sites were replaced with "N". This allowed reads that could contain a nucleotide derived from LM to be aligned without mismatches to the auxiliary file, while reads 4 not expecting to contain LM-specific nucleotides would not align to this file. This auxiliary file was then concatenated to the original Medicago-M. hapla reference genome sequence file, and all RNASeq reads were re-aligned using the augmented reference sequence (the full augmented reference file used for alignments can be found at statgen.ncsu.edu/medicago-hapla/Mhapla.php). In-house scripts were used to tally read counts for each gene for both species, taking the format of the augmented reference genome sequence into consideration and using annotation files from both Medicago (Mt4.0v1_genes_20130731_1800.gff3; noble.org) and M.hapla (Guo et al. 2014) (annotation file available at statgen.ncsu.edu/medicago-hapla/Mhapla.php). Once raw read counts were generated, edgeR (Robinson et al. 2010 ) was used to calculate normalized counts; these measurements are adjusted for library size so that expression values can be compared across samples.
Tomato/M. hapla RNA-Seq data processing and analysis: RNA-Seq reads from M. haplainfected tomato root tissue were aligned to an augmented reference genome sequence as described above, but using tomato genome sequence release S_lycopersicum_2.40 (Tomato Genome Consortium 2012) in place of the Medicago sequence. Only reads that mapped unambiguously to the tomato genome were used for subsequent analyses. As above, in-house scripts were used to determine the number of reads per gene per species. Differential expression analysis was performed using edgeR (Robinson et al. 2010 ).
Linkage mapping: Linkage analysis to create the SNP marker map was performed using MSTmap (Wu et al. 2008) . Only the 79 F2 lines displaying >90% homozygosity were used. Analysis was performed using both called and inferred genotypes. Parameter settings of MSTmap were as follows: Doubled haploidy (DH), was used as a best approximation of our population for option "type of mapping population" in MSTMap, and "Kosambi" was chosen as the mapping function.
Individuals were genotyped as "AA" when they were homozygous for the VW9 allele, "BB" when 5 they were homozygous for the LM allele, missing (i.e. "-") when they were heterozygous or when they were unidentified and non-imputed. As suggested by MSTMap, poor markers appeared to be isolated from others, and thus were excluded from the final matrix. Additionally, markers that displayed missing or heterozygote genotypes in more than 30% of samples were excluded from subsequent analysis. After filtering markers, the original non-imputed genotype matrix and physical map information was used to impute missing genotypes. The linkage map was constructed at the probability level 1x10 -9 . Once a linkage map was generated, all imputed genotypes were re-imputed, as described above, based on the genetic map. The linkage map was then reconstructed using the new genotype assignments. This procedure was repeated two additional times to create the final linkage map. 3,743 SNPs were included in the map. The
LGs generated were compared with the original published linkage map (Opperman et al. 2008 ) to assign identifiers. The original linkage map was created using fewer than 300 markers, most of which were dominant AFLP markers. With a higher density of co-dominant markers available for this analysis, it is expected that LG identification will have higher resolution. To maintain compatibility between the new map and the published map, in instances where the two maps were not concordant, LG identifiers were chosen to represent the updates. If a new LG aligned with a previously published one, the original identifier was maintained. In several cases, an original LG was split into two LGs. In this case, the identifier was maintained, but an "A" and "B" character was appended (e.g. LG 1 was split into LG 1A and
LG 1B). In cases where original LGs were merged in the new map, the identifiers were also merged (e.g. LG 10.12.18).
eQTL multiple testing correction: To account for multiple tests across the 28,417 plant gene expression traits examined, we used an empirically derived family wise error rate (FWER) of  = 0.05. FWER is defined to be the rejection region such that the probability of rejecting at least one test statistic under the null hypothesis (a type-I error) is less than or equal to . To calculate the cutoff value to achieve this threshold for our dataset, we took advantage of the observation that a 6 number of linkage groups (LGs) do not appear to contain any discernible eQTL. This implied that the test results for SNPs within these LGs represented observations under the null hypothesis (null SNPs), and as such, could be used to model the distribution of the test statistic under the null hypothesis. As such, we could use these results in the same way as one would use a permutation procedure to generate the null distribution of the test statistic, or equivalently, of the p-values that were obtained parametrically. By sorting the p-values derived from these tests, the 5th percentile of this list provided the cutoff value such that the probability of rejecting at least one test under the null hypothesis is less than or equal to  = 0.05. We note that either our premise is correct and the test statistics we have selected for this procedure indeed represent observations under the null hypotheses, in which case we have an accurate estimate of the FWER, or some proportion of markers are linked to genes influencing expression traits. In the latter case, our empirical estimate of the FWER using this approach is conservative. Additionally, by selecting the full set of SNPs from an entire LG (which are assumed to be largely independent of one another), we expect that the null distribution of test statistics is well represented.
A LG was determined to contain null SNPs if none of the test statistics associated with that
LG surpassed a highly conservative Bonferroni threshold. This Bonferroni threshold was calculated using the number of expression traits examined and an adjusted number of SNPs. This adjusted number was derived by binning SNPs that occupied the same position on the genetic map (often multiple SNPs were identified within one gene, and in many cases, genes were in close enough genetic proximity that they were not separated by recombination events within our samples).
Binning SNPs in this manner reduced the number of SNPs from 3,743 to 323 bins. A Bonferroni threshold was calculated as 0.05 divided by the number of expression traits times the number of bins.
Once a threshold for the FWER was determined, a gene was only declared as having a significant linkage peak if there were two SNPs that achieved this threshold for that gene. We note independence of order q is tested. As explained in (Tur et al. 2014) , it is expected that "many of the indirect relationships between node i and j can be explained by subsets Q of size q." For each pair of nodes, 100 samples of size q were employed to test the null hypothesis of conditional independence. The rate of non-rejection of the null hypothesis (termed the non-rejection rate, NRR) was calculated to measure the association between each pair of nodes. NRR was estimated on every pair of nodes in the network analysis, where each node could be a nematode marker, a nematode gene, or a plant gene. The conditioning subset was formed by genes only. NRR values were calculated for different sizes of q = {20, 40, 60, 80}, and were averaged to account for the uncertainty in the choice of conditioning order.
In addition to the marker genotypes and gene expression profiles, the physical locations of genes and markers, and the genetic map were supplied to the algorithm to conduct the network percentage that fell between 0 and 1 as heterozygous. To best utilize the physical map to infer cisor trans-acting relationships between eQTL markers and target genes, we assumed the gap between two not-yet-joined contigs is of length zero. M. hapla contigs were first concatenated based on available scaffold information, then further concatenated based on the genetic map. As a result, distances between markers and genes may be underestimated; this reduces the incidence of identifying false positive trans-acting eQTL than would be the case by treating contigs as independent chromosomes. This concatenation procedure resulted in 18 putative M. hapla chromosomes corresponding to 18 linkage groups. Plant chromosomes were then added, as were nematode contigs that contained no genetic markers. As all markers are located on one of the 18 putative nematode chromosomes, eQTLs identified between nematode markers and plant genes are trans-species eQTL. eQTLs identified between nematode markers located on the putative chromosomes and nematode genes located on the unmapped contigs have the potential to be mistakenly interpreted as trans-eQTL. Because of this, subsequent analyses focused on the interactions between the two organisms only. Sub-networks were identified from the resulting graph. Gene Ontology (GO) based gene set enrichment analysis (GSEA) for plant genes were conducted by a hypergeometric test implemented in BiNGO (Maere et al. 2005) . KEGG pathway based GESA for plant genes were conducted with in-house python code. Significant results after Bonferroni correction were reported.
